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PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrant:

| am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case number 0263,
dichlobenil. The enclosed Reregigtration Eligibility Decision (RED), which was approved on
September 20, 1997, contains the Agency's evaluation of the data base of this chemical, its
conclusions of the potential human health and environmental risks of the current product uses,
and its decisions and conditions under which these uses and products will be digible for
reregistration. The RED includes the data and labeling requirements for products for
reregistration. It also includes requirements for additional data (generic) on the active ingredients
to confirm the risk assessments.

To assist you with a proper response, read the enclosed document entitled " Summary of
Instructions for Responding to the RED.” This summary also refers to other enclosed documents
which include further instructions. Y ou must follow all instructions and submit complete and
timely responses. Thefirst set of required responsesis due 90 days from thereceipt of this
letter. The second set of required responsesis due 8 months from the date of thisletter.
Complete and timely responses will avoid the Agency taking the enforcement action of suspension
against your products.

Please note that the Food Quality Protection Act of 1996 (FQPA) became effective on
August 3, 1996, amending portions of both pesticide law (FIFRA) and the food and drug law
(FFDCA). This RED takes into account, to the extent currently possible, the new safety standard
set by FQPA for establishing and reassessing tolerances. However, it should be noted that in
continuing to make reregistration determinations during the early stages of FQPA implementation,
EPA recognizes that it will be necessary to make decisions relating to FQPA before the
implementation process is complete. In making these early case-by-case decisions, EPA does not
intend to set broad precedents for the application of FQPA. Rather, these early determinations
will be made on a case-by-case basis and will not bind EPA asit proceeds with further policy
development and any rulemaking that may be required.
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If EPA determines, as aresult of this later implementation process, that any of the
determinations described in this RED are no longer appropriate, the Agency will pursue whatever
action may be appropriate, including but not limited to reconsideration of any portion of this
RED.

If you have questions on the product specific data requirements or wish to meet with the
Agency, please contact the Specia Review and Reregistration Division representative Bonnie
Adler at (703) 308-8523. Address any questions on required generic data to the Special Review
and Reregistration Division representative Dana Lateulere at (703) 308-8044.

Sincerely yours,

Lois A. Rossi, Director
Specia Review and
Reregistration Division
Enclosures
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SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

1. DATA CALL-IN (DCI) OR "90-DAY RESPONSE" --If generic data are required for
reregistration, a DCI letter will be enclosed describing such data. If product specific data are
required, aDCI letter will be enclosed listing such requirements.  If both generic and product
specific data are required, a combined Generic and Product Specific DCI letter will be enclosed
describing such data. However, if you are an end-use product registrant only and have been
granted a generic data exemption (GDE) by EPA, you are being sent only the product specific
response forms (2 forms) with the RED. Registrants responsible for generic data are being sent
response forms for both generic and product specific data requirements (4 forms). Y ou must
submit the appropriate response forms (following the instructions provided) within 90 days
of thereceipt of thisRED/DCI letter; otherwise, your product may be suspended.

2. TIME EXTENSIONS AND DATA WAIVER REQUEST S-No time extension requests
will be granted for the 90-day response. Time extension requests may be submitted only with
respect to actual data submissions. Requests for time extensions for product specific data should
be submitted in the 90-day response. Requests for data waivers must be submitted as part of the
90-day response. All data waiver and time extension requests must be accompanied by afull
justification. All waivers and time extensions must be granted by EPA in order to go into effect.

3. APPLICATION FOR REREGISTRATION OR "8-MONTH RESPONSE" --You must
submit the following items for each product within eight months of the date of thisletter
(RED issuance date).

a. Application for Reregistration (EPA Form 8570-1). Use only an original application
form. Mark it "Application for Reregistration." Send your Application for Reregistration (along
with the other forms listed in b-e below) to the address listed in item 5.

b. FEive copies of draft labeling which complies with the RED and current regulations
and requirements. Only make labeling changes which are required by the RED and current
regulations (40 CFR 156.10) and policies. Submit any other amendments (such as formulation
changes, or labeling changes not related to reregistration) separately. Y ou may, but are not
required to, delete uses which the RED says are ineligible for reregistration. For further labeling
guidance, refer to the labeling section of the EPA publication "General Information on Applying
for Registration in the U.S., Second Edition, August 1992" (available from the National Technical
Information Service, publication #PB92-221811; telephone number 703-605-6000).

c. Generic or Product Specific Data. Submit al datain aformat which complies with
PR Notice 86-5, and/or submit citations of data already submitted and give the EPA identifier
(MRID) numbers. Before citing these studies, you must make sure that they meet the
Agency's acceptance criteria (attached to the DCI).

d. Two copies of the Confidential Statement of Formula (CSF) for each basic and
each alternate formulation. The labeling and CSF which you submit for each product must
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comply with P.R. Notice 91-2 by declaring the active ingredient as the nominal concentration.
Y ou have two options for submitting a CSF: (1) accept the standard certified limits (see 40 CFR
8158.175) or (2) provide certified limits that are supported by the analysis of five batches. If you
choose the second option, you must submit or cite the data for the five batches along with a
certification statement as described in 40 CFR 8158.175(e). A copy of the CSF is enclosed;
follow the instructions on its back.

e. Certification With Respect to Data Compensation Requirements. Complete and
sign EPA form 8570-31 for each product.

4. COMMENTSIN RESPONSE TO FEDERAL REGISTER NOTICE--Comments
pertaining to the content of the RED may be submitted to the address shown in the Federa
Register Notice which announces the availability of this RED.

5. WHERE TO SEND PRODUCT SPECIFIC DCI RESPONSES (90-DAY) AND
APPLICATIONS FOR REREGISTRATION (8-MONTH RESPONSES)

By U.S. Mail:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

EPA, 401 M St. SW.

Washington, D.C. 20460-0001

By express.

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

Room 266A, Crystal Mall 2

1921 Jefferson Davis Hwy.

Arlington, VA 22202

6. EPA'S REVIEWS--EPA will screen all submissions for compl eteness; those which are not
complete will be returned with a request for corrections. EPA will try to respond to data waiver
and time extension requests within 60 days. EPA will also try to respond to all 8-month
submissions with afinal reregistration determination within 14 months after the RED has been
issued.
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GLOSSARY OF TERMSAND ABBREVIATIONS

ADI Acceptable Daily Intake. A now defunct term for reference dose (RfD).

AE Acid Equivalent

ai. Active Ingredient

ARC Anticipated Residue Contribution

CAS Chemical Abstracts Service

Cl Cation

CNS Central Nervous System

CSF Confidential Statement of Formula

DFR Dislodgeable Foliar Residue

DRES Dietary Risk Evaluation System

DWEL Drinking Water Equivalent Level (DWEL) The DWEL represents a medium specific (i.e. drinking
water) lifetime exposure at which adverse, non carcinogenic health effects are not anticipated to occur.

EEC Egtimated Environmental Concentration. The estimated pesticide concentration in an environment, such
asaterrestrial ecosystem.

EP End-Use Product

EPA U.S. Environmental Protection Agency

FAO/WHO Food and Agriculture Organization/World Health Organization

FDA Food and Drug Administration

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FFDCA Federal Food, Drug, and Cosmetic Act

FQPA Food Quality Protection Act

FOB Functiona Observation Battery

GLC Gas Liquid Chromatography

GM Geometric Mean

GRAS Generally Recognized as Safe as Designated by FDA

HA Health Advisory (HA). The HA values are used as informa guidance to municipalities and other
organizations when emergency spills or contamination situations occur.

HDT Highest Dose Tested

LC, Median Lethal Concentration. A statistically derived concentration of a substance that can be expected

to cause death in 50% of test animals. Itisusually expressed asthe weight of substance per weight or
volume of water, air or feed, e.g., mg/l, mg/kg or ppm.

LD,, Median Lethal Dose. A dtatistically derived single dose that can be expected to cause death in 50% of
the test animals when administered by the route indicated (oral, dermal, inhalation). It isexpressed as
aweight of substance per unit weight of animal, e.g., mg/kg.

LD, Lethal Dose-low. Lowest Dose at which lethality occurs.

LEL Lowest Effect Level

LOC Level of Concern

LOD Limit of Detection

LOEL Lowest Observed Effect Level

MATC Maximum Acceptable Toxicant Concentration

MCLG Maximum Contaminant Level God (MCLG) The MCLG isused by the Agency to regulate contaminants
in drinking water under the Safe Drinking Water Act.

Ho/g Micrograms Per Gram

ugll Micrograms per liter

mg/L Milligrams Per Liter

MOE Margin of Exposure

MP Manufacturing-Use Product

MPI Maximum Permissible Intake

MRID Master Record Identification (number). EPA's system of recording and tracking studies submitted.

N/A Not Applicable
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GLOSSARY OF TERMSAND ABBREVIATIONS

NOEC No Observable Effect Concentration

NPDES National Pollutant Discharge Elimination System

NOEL No Observed Effect Level

NOAEL No Observed Adverse Effect Level

oP Organophosphate

oPP Office of Pesticide Programs

Pa pascal, the pressure exerted by aforce of one newton acting on an area of one square meter.
PADI Provisional Acceptable Daily Intake

PAG Pesticide Assessment Guideline

PAM Pesticide Analytical Method

PHED Pesticide Handler's Exposure Data

PHI Preharvest Interval

ppb Parts Per Billion

PPE Personal Protective Equipment

ppm Parts Per Million

PRN Pesticide Registration Notice

Q, The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk Model
RBC Red Blood Cell

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RS Registration Standard

RUP Restricted Use Pesticide

SLN Special Local Need (Registrations Under Section 24 (c) of FIFRA)

TC Toxic Concentration. The concentration at which a substance produces a toxic effect.
TD Toxic Dose. The dose at which a substance produces atoxic effect.

TEP Typica End-Use Product

TGAI Technical Grade Active Ingredient

TLC Thin Layer Chromatography

TMRC Theoretical Maximum Residue Contribution

torr A unit of pressure needed to support a column of mercury 1 mm high under standard conditions.
WP Wettable Powder

WPS Worker Protection Standard
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EXECUTIVE SUMMARY

The U. S. Environmental Protection Agency has completed its reregistration eligibility
decision of the pesticide dichlobenil. This decision includes a comprehensive reassessment of the
required data and the use patterns of currently registered products. On August 3, 1996, the President
signed the "Food Quality Protection Act of 1996" which amended the Federa Food Drug and
Cosmetic Act and the Federd Insecticide, Fungicide and Rodenticide Act. These two Federal statutes
provide the framework for pesticide regulation in the United States. FQPA became effective
immediately upon signature and al reregistration eligibility decisons (REDSs) signed subsequent to
August 3rd are accordingly being evaluated under the new standards imposed by FQPA.

The primary focus of FQPA isto require a more comprehensive evaluation of pesticide risks
to infants and children from their diet, but also from non-food exposures such as drinking water and
residentia type exposures when issuing or reassessing tolerances. Specifically, based on available
information, the Agency will be evaluating 1) aggregate risks of a particular pesticide from various
exposure routes and 2) the cumulative effects of a pesticide and other substances that have a common
mode of toxicity. Consderation of aggregate risks and cumulative effects with respect to the general
population will dso be considered in issuing or reassessing tolerances. The Act further directs EPA
to consider the potential for increased susceptibility of infants and children to the toxic effect of
pesticide residue.

Dichlobenil (2,6-dichlorobenzonitrile) is a herbicide used on cranberry bogs, dichondra,
ornamentals, blackberry, raspberry, and blueberry fields, apple, pear, filbert and cherry orchards,
vineyards, hybrid poplar-cottonwood plantations, and rights-of-way to control weeds; and sewers to
remove roots. The Agency can not make a decision as to the eligibility of the sewer treatment and
the granular backpack application of dichlobenil at this time because additional data are needed to
evaluate exposure of mixer/loader/applicators for these uses. Under FIFRA, The Agency has
concluded that the remaining uses, labeled and used as specified in this document, will not cause
unreasonable risks to humans or the environment. Therefore, al products are eligible for
reregistration except for those registered for application to sewer sites or granular backpack
application.

The Agency has reassessed food tolerances for the combined residues of the herbicide
dichlobenil (2,6-dichlorobenzonitrile) and its metabolite 2,6-dichlorobenzamide (BAM) under the
standards of FQPA and determined that the existing tolerances with amendments and changes as
gpecified in this document meet the safety standards of FQPA. Based on available information, there
is reasonabl e certainty that no harm will result to infants and children or to the general population
from aggregate exposure to dichlobenil or BAM residues. An additional uncertainty factor for
sengitivity to infants and children was not needed to assess the risk of dichlobenil. Drinking water
monitoring data for both dichlobenil and its BAM metabolite are required to confirm this assessment.

Insufficient information is available for the Agency to make a determination of whether or not
dichlobenil shares acommon mode of toxicity with other chemicals.
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To mitigate risks of potential developmental toxicity to workers the Agency is requiring,
among other changes, the use of personal protective equipment; reentry intervals of 24 hours for
horticultural/ nursery uses; reentry intervals of 12 hours for all other uses; open windows or exhaust
fan during sewer treatment application to inhabited buildings; soil incorporation or watering-in of
dichlobenil for horticultural uses, such as use on dichondra, soil or gravel in liners that house
ornamenta stock, and for al soil usesaround established ornamental trees and shrubs, and other non
crop areas such as buildings, fences, and other structuresis required. It is aso recommended that
products primarily intended for homeowner use be watered-in. Re-entry would be restricted until the
soil isdry following the watering-in of the product.

Dichlobenil and its metabolite BAM have the potential to leach into ground water, but only
limited detection data are available. To address these concerns the Agency is requiring a ground
water advisory on labels, and a drinking water monitoring study. In addition a ground water
monitoring study is required for the hybrid cottonwood sites outside of Oregon and Washington
desert areas. To reduce environmental risks to birds, mollusks, fish, invertebrates, and non-target
plants, a reduction of the 20 Ib. ai/A maximum application rate to 10 Ibs ai/A isbeing imposed. In
addition, to mitigate acute risks to endangered birds, the Agency is requiring that the label for the
10G formulation impose soil incorporation. Additiona datafor re-entry exposure, residue chemistry,
forestry dissipation, drinking water, and ground water monitoring are being required to be submitted
to confirm the Agency's risk assessment and conclusions. Avian reproduction data are being required
to enable the Agency to assess chronic risks to birds. To assess the reregistration eligibility of sewer
gtes and granular backpack application Sites, data are required for estimation of inhalation and dermal
exposure to mixer/loader/applicators.

vi



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

INTRODUCTION

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended to
accelerate the reregistration of products with active ingredients registered prior to November 1, 1984.
The amended Act provides a schedule for the reregistration process to be completed in nine years.
There are five phases to the reregistration process. The first four phases of the process focus on
identification of data requirements to support the reregistration of an active ingredient and the
generation and submission of data to fulfill the requirements. The fifth phaseis areview by the U.S.
Environmental Protection Agency (referred to as "the Agency") of all data submitted to support
reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine whether
pesticides containing such active ingredient are eligible for reregistration” before calling in data on
products and either reregistering products or taking "other appropriate regulatory action." Thus,
reregistration involves a thorough review of the scientific data base underlying a pesticide's
registration. The purpose of the Agency's review is to reassess the potential hazards arising from the
currently registered uses of the pesticide; to determine the need for additional data on health and
environmenta effects; and to determine whether the pesticide meets the "no unreasonable adverse
effects’ criterion of FIFRA.

On August 3, 1996, the Food Qudity Protection Act of 1996 (FQPA) (Public Law 104-170)
was sgned into law. FQPA amends both the Federal Food, Drug, and Cosmetic Act (FFDCA), 21
U.S.C. 301 et seq., and the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), 7 U.S.C.
136 et seq. The FQPA amendments went into effect immediately. Among other things, FQPA
amended the FFDCA by establishing a new safety standard for the establishment of tolerances. The
FQPA does not, however, amend any of the existing reregistration deadlines set forth in 84 of FIFRA.
Thus, EPA isembarking on an intensive process, including consultation with registrants, States, and
other interested stakeholders, to make decisions on the new policies and procedures that will be
appropriate as aresult of enactment of FQPA. This process will include a more in-depth analysis of
the new safety standard and how it should be applied to both food and non-food pesticide
goplications. However, in light of the unaffected statutory deadlines with respect to reregistration,
the Agency will continue its ongoing reregistration program while it continues to determine how best
to implement FQPA.

This document presents the Agency's decision regarding the reregistration eligibility of the
registered uses of dichlobenil including the risk to infants and children for any potential dietary (food
source and drinking water), resdentia (dermal, inhalation or non-dietary ingestion), and cumulative
effects as stipulated under the FQPA.

The document consists of six sections. Section | is the introduction. Section |1 describes dichlobenil,
its uses, data requirements and regulatory history. Section 1ll discusses the human health and
environmental assessment based on the data available to the Agency. Section IV presents the
reregistration decision for dichlobenil. Section V discusses the reregistration requirements for



dichlobenil. Finaly, Section VI is the Appendices which support this Reregistration Eligibility
Decision. Additional details concerning the Agency's review of applicable data are available on
request.
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I. CASE OVERVIEW
A. Chemical Overview

The following active ingredient(s) are covered by this Reregistration Eligibility

Decision:

1 Common Name: Dichlobenil

! Chemical Name: 2,6-dichlorobenzonitrile
1 Chemical Family: Benzonitrile

CAS Registry Number: 1194-65-6

OPP Chemical Code: 027401

Empirical Formula: C,H,CI,N

Trade and Other Names.  Casoron, Norosac, Barrier, Dyclomec, H 133, Prefix
D, Decabane, and DCBN

Basic Manufacturer: Uniroyal

B. Use Profile

The following isinformation on the currently registered uses for dichlobenil with an overview of use
sites and application methods. A detailed table of dichlobenil usesisin Appendix A.

Type of Pesticide: Herbicide

M echanism of action:
Inhibits germination of actively dividing meristems. Acts primarily on growing points and root tips.

Use Sites:
TERRESTRIAL FOOD CROP

Nut Crops [filbert (hazelnut)]; Pome Fruits [pear]; Small Fruits [blackberry, blueberry, cranberry,
raspberry (black, red)]; Stone Fruits [cherry]

TERRESTRIAL FOOD+FEED CROP
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Genera Soil Treatments and Composting [compost/compost piles, soil, preplant/outdoor]; Pome
Fruits [apple]; Small Fruits [grapes]

TERRESTRIAL NON-FOOD CROP

Agricultural Uncultivated Areas [agricultura rights-of-way/fencerows/hedgerows, agricultural
uncultivated areas]; Nonagricultural Uncultivated Areas [industrial areas (outdoor), nonagricultural
outdoor buildings/structures, nonagricultural rights-of-way/fencerows/hedgerows, nonagricultural
uncultivated areas/soils, paved areas (private roads/sdewalks), recreational area]; Ornamental Lawns
and Turf

TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL
Industrial Preservatives [adhesives, industria]; Ornamental Lawns and Turf; Ornamental Woody
Shrubs and Vines; Ornamental and/or Shade Trees

AQUATIC NON-FOOD INDUSTRIAL
Aquatic Sites [drainage systems, sewage systems|

FORESTRY
Forest Trees [forest plantings (reforestation programs, tree farms, tree plantations, etc.), all or
unspecified forest trees, hybrid cottonwood/poplar plantations, shelterbelt plantings]

Target Pestsfor Single Active Ingredient:
Weeds: dandelion, prickly oxtongue (preemergence), tree roots

Formulation Types Registered:

Type: Technical Grade Active Ingredient

Form: Not identified/solid 98.0000 to 99.5000%
Type: Manufacturing Product
Form: Not identified/solid 85.0000%
Wettable powder 85.0000%
Type: End use product
Form: Granular 1.0000 to 10.0000%
Liquid-ready to use 0.5000%
Soluble concentrate/solid 0.5000%
Wettable powder 0.5500 to 85.0000%
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Method and Rates of Application:

Types of Treatment
Broadcast; Foam application; Perimeter treatment; Prepaving treatment; Sewer treatment; Soil
incorporated treatment; Soil treatment

Equipment
Aircraft; By hand; Foam applicator; Foam-making generator; Glove; Granule applicator; Ground; Not

on label; Package applicator; Rod; Soil incorporation equipment; Toilet bowl; Tractor-mounted
granule applicator

Timing
Bearing; December; Early spring; Early winter; February; January; Late fall; Nonbearing; November;
Nurserystock; Postemergence; Postharvest; Prebloom; Spring; Stool bed; When needed; Winter

C. Estimated Usage of Pesticide

This section summarizes the best estimates available for the uses of dichlobenil. These estimates are
derived from a variety of published and proprietary sources available to the Agency. The data,
reported on an aggregate and site (crop) basis, reflect annual fluctuations in use patterns as well as
the variability in using data from various information sources.

According to the Agency's records, dichlobenil is registered on more than 20 agricultural and six non-
agricultural use sites. Based on proprietary and non-proprietary usage data from 1993 - 1995,
approximately 150,000 - 225,000 pounds active ingredient are used to treat about 55,000 - 95,000
acre treatments in the aggregate. The agricultural sites represent nearly 58 percent of this total of
which ornamentd plants, trees, and turf represent 66 percent of the agricultural total and 38 percent
of the aggregate total. Other important sites include the homeowner use which represents 51 -62
percent of the non-agricultura total and 22 - 26 percent of the aggregate total aswell as cranberries
represent 16 percent of the agricultural total and approximately ten percent of the aggregate total.
There is not one major region or state which accounts for the majority of the usage.

The following table summarizes the pesticides use by site.



Per cent of Various U.S. Crops Treated Annually with Dichlobenil, 1993 - 1995

Site/l Acres Acres Percent | Pounds Al Major Region or
Grown/2 | Treated/3 Crop Applied State
(000) (000) Treated (000)
Agricultural Sites
Apple 457.1 5-10 1-2 1-5 NC, IL, IN
Blackberry 4.8 <1-1 <1-21 <1-1 OR
Blueberry 35.1 <1-1 <1-3 <1-1 NW
Cherry 93.4 <1-1 <1-1 <1-1 CO
Cranberry 29.6 10- 15 34-51 15-20 MA, OR, WI
E Filbert 27.0 1-2 3-8 2-4 OR
(T Golf Courses 1,202 <1-1 <1-1 <1-1 Nationwide
z Grape 757.4 1-2 <l-1 1-5 CA, NW
: Nectarine 27.4 <1-1 <1-1 <1-1 CA
u Orange’ 675.6 <1-1 <1-1 <1-1 CA
(@] [ Ornamental Plants 701.6 5-10 <1-2 30- 40 Nationwide
a Ornamental Trees -- 5-10 -- 15-25 Nationwide
(T Ornamental Turf -- 5-10 -- 15-20 --
> Peach’ 176.4 <1-1 <1-1 <1-1 NC, OR
o | || Pear 70.2 <1-1 <1-1 <1-1 OR
: Plums/Prune’ 127.9 <l-1 <l-1 <l-1 NW
u Raspberry 12.2 <1-1 <1-1 <1-1 OR, OH
E L Ag Totds NA | 4p-60 | NA | 89-120 N/A
<
Q.
L
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Per cent of Various U.S. Crops Treated Annually with Dichlobenil, 1993 - 1995

Site/l Acres Acres Percent | Pounds Al Major Region or
Grown/2 | Treated/3 Crop Applied State
(000) (000) Treated (000)

Non-agricultural Sites

Aquatic’ -- <1-1 -- 4-8 CA, FL
Homeowner -- 10-15 -- 40 - 50 NW
Sewers -- <l-1 -- 5-10 Nationwide
Under asphalt -- <1-1 -- 5-10 West
Rights of ways -- 1-2 -- 5-10 NW
Hedge/fence rows -- 1-5 -- 5-10 Midwest
Non ag Totals N/A 15-25 N/A 64 - 98 N/A
Aggregate Totals N/A 57-94 N/A 153 - 227 N/A

-- Unknown

/1 - Site identification based on REFS.
/2 - Acres grown based on USDA, Agricultural Census, and state statistics.
/3 - Multiple acres treated represents the total number of acre treatments.

Data based on proprietary and non-proprietary sources, USDA, and state statistics.

*  Dichlobenil is no longer registered for nectarine, peach, plum, prune, lakes, ponds, or
impoundments as well as clover, fig, mango, nuts (other than filberts) or citrus use sites.
(Use deletion requests published in FR Notices dated 8/23/95, 11/1/95, 2/28/96, and 4/17/96.)

P ease note that cottonwood-poplar hybrid plantation use site information is not included in this table
because this use was just recently registered and information about poundage used at this site is
unavailable.

D. Data Requirements

Data requested in the Registration Standard for Dichlobenil issued March, 1987 include studies on
product chemistry, toxicology, ecological effects, environmental fate, and residue chemistry.
Appendix B includes al data requirements identified by the Agency needed to support reregistration
for currently registered uses.
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E. Regulatory History

Dichlobenil was registered in the United States in 1964 for use as a herbicide. A Registration
Standard for dichlobenil was issued on March 23, 1987. The Dichlobenil Registration Standard
required several studies including new product chemistry data for the technical. Analysis for
polychlorinated dibenzo-para-dioxins and dibenzofurans and nitrosamines was required because
dichlobenil is a polyha ogenated cyclic compound. A Data Call-In (DCI) was issued on June 9, 1987
requiring product chemistry data to assess the potential formation of halogenated dibenzo-p-dioxin
or dibenzofuran contaminants. The Dichlobenil Product and Residue Chemistry Reregistration
Standard Update was issued 7/31/91, and required additional product chemistry data, as well as
andyses for dioxins and nitrosamines for the Solvay Duphar 99.5% technical and 85% formulation
intermediate. DClswere issued November 22, 1993 for dichlobenil requiring data to assess: toxicity
to estuarine organisms, derma toxicity and exposure, voldtility, spray drift, and magnitude of residues
in potable water, fish, irrigated crops and cherries; in March 17, 1994 to assess
mixer/loader/applicator exposure; and on October 18, 1995, a DCI was issued for re-entry exposure
data. This Reregidration Eligibility Decision reflects areassessment of all data which were submitted
in response to the Registration Standard and subsequent DCls.

The basic producer of the dichlobenil technical is Uniroyal Chemical Company. Their technical
registrations (EPA Reg. No. 400-175 and 400-462) were previoudy held by Solvay Duphar.
However, on July 10, 1995 the Agency accepted the transfer of all Solvay Duphar products to
Uniroyal Chemical. PBI Gordon's technical registration (EPA Reg. No. 2217-680) is repackaged
from a Uniroyal product, and therefore is not subject to additional generic data requirements.



1. SCIENCE ASSESSMENT
A. Physical Chemistry Assessment
Description of Chemical

Dichlobenil (2,6-dichlorobenzonitrile) is a selective herbicide.

CN

Empirical Formula: C,H,CI,N
Molecular Weight: 172.0
CAS Registry No.: 1194-65-6
Shaughnessy No.: 027401

I dentification of Active Ingredient

Dichlobenil isawhite crystaline solid with a melting point of about 144°C. The vapor pressure of
dichlobenil is 0.088 Pa at 20°C. At 25°C, technical dichlobenil is practicaly insoluble in water
(0.0021 g/100 ml) and dightly soluble in most organic solvents (i.e., 5.3 g/100 ml in xylene, 1.5 g/100
ml in ethanol, and 0.37 ¢/100 ml in cyclohexane). Dichlobenil is stable at elevated temperatures and
in acidic media.

M anufacturing-use Products
There are Sx dichlobenil manufacturing-use products (MPs), all of which were registered before the

Dichlobenil Reregistration Standard issued 3/23/87. A list of the dichlobenil MPs subject to a
reregistration digibility decision is presented in Table 1 below.
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Table 1; Dichlobenil MPs

Formulation EPA Reg. No. Registrant
99% T 400-175
85% FI 400-176 ) ,
Uniroya Chemica Company, Inc.

99% T 400-462

85% FI 400-463

99% T 2217-680 )

PBI/Gordon Corporation

85% Fl 2217-677

Theregistrations for the 400-462 and 400-463 were previously held by Solvay Duphar. However,
on July 10, 1995 the Agency accepted the transfer of all Solvay Duphar products to Uniroyal
Chemical. Currently, there are two technica products for dichlobenil, 2a99% T (EPA Reg. No. 400-
175) and a99% T (EPA Reg No. 400-462). The 99%T was originally a Duphar product (EPA Reg.
No. 37100-4). EPA Registration 400-175 was a re-package of 37100-4.

Solvay Duphar submitted al new product chemistry data including dioxin and furan analyses in
support of anew manufacturing process. None of the 15 target analytes were found at or above the
specified levels of quantification (LOQs). Therefore, the requirements to anayze technical dichlobenil
for dioxin and furans have been fulfilled.

Revised Confidential Statements of Formula (CSFs) for 400-175 and 400-462 were submitted for
review. The revised CSFs are adequate. The CSF refers to the product as technica dichlobenil
greater than or equal to 98%; the label claim should be the nominal concentration 99% (refer to PR
Notice 91-2). No additional data are required for 61-1 and 62-2 for these products.

The PBI/Gordon 99% T and 85% formulation intermediate (FI) are repackaged from the Uniroyal
dichlobenil products; therefore, all product chemistry data requirements for these products, except
for individua CSFs (GLNs 61-1 and 62-2), will be satisfied by Uniroya (formerly Solvay Duphar)
data.

Generic and product-specific data remain outstanding for the dichlobenil MPs. Refer to Appendix
B for alisting of outstanding product chemistry data requirements.

The product chemistry data are based on currently available information. With respect to the
reregistration of dichlobenil, the registrants must submit the chemistry data required for their products
and either certify that the suppliers of starting materials and the manufacturing process for the
dichlobenil technical products and MPs have not changed since the last comprehensive product
chemistry review or submit complete updated product chemistry data packages.

10



B. Human Health Assessment
1. Toxicology Assessment
The toxicologica data base for dichlobenil includes studies performed with dichlobenil and studies
performed with 2,6-Dichlorobenzamide (BAM). Since BAM isthe major residue in plants treated
with dichlobenil, and is consumed in the food supply, it was necessary to perform toxicological
studieson BAM. A complete toxicology assessment of BAM follows the toxicology assessment of
dichlobenil.
a. Acute Toxicity

The results of the acute toxicity profile of dichlobenil are summarized in the following table:

Table 2. Acute Toxicity Values

GLN TEST MRID RESULT TOXICITY
CATEGORY
81-1° Oral LD, - Rat 00112500 425g(M & F) Il
81-2° Dermal LD, - Rabbit 43250401 > 2g/kg 1l
81-3° Inhalation LC,, - Rat 43335703 > 3.3 mg/L 1l
81-4° Primary Eye Irritation - Rabbit 40425403 Not an ocular irritant v
81-5° Primary Dermal Irritation -Rabbit 40425402 Not adermal irritant v
81-6 Dermal Sensitization - Guinea pig 40548501 Not a skin sensitizer N/A
a The a.i.% was not specified in the review. However, an acute dermal toxicity study (MRID 00113796) was
performed at the same time by the samelaboratory. It is assumed that the same concentration (90.7% T) was used
for both studies.
b. The 98.8% T was used.
C. The 85.3% formul ation was used.
d. The 99.4% T was used.

An acute 4-hour inhalation test was performed using technical dichlobenil (98.8%). However, due
to clogging of the apparatus, the highest dose that could be tested was 0.25 mg/L. Therefore, an
acute inhalation test was a so performed using the 85.3% formulation. An LCg, in rats of

> 3.3 mg/L was obtained. This result would normally place dichlobenil in Toxicity Category I1V;
however, because the respirable particle Sze was less than optimal (5.5 um instead of an optimal size
of 4 um), Toxicity Category |11 was assigned as an added measure of protection.
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b. Subchronic Toxicity

The Agency is not requiring a subchronic non-rodent study. The toxicological data requirement for
a 90-day feeding study in non-rodents was satisfied by an acceptable two-year dog feeding study
(MRID 00067649).

Ina21-day dermal toxicity study, dichlobenil technical (98.8% a.i.) was administered topically to the
clipped dorsal region (intact skin) of New Zealand white rabbits (5/sex/dose) at daily dose levels of
0, 100, 300, or 1000 mg/kg/day for 6 hours per day for 3 weeks. Administration of 100, 300 or 1000
mg/kg/day produced no clinical signsor skin irritation. No animals died during the study. There
were no treatment-related effects on body-weight, food consumption, hematology, blood chemistry,
organ weights, gross or microscopic pathology. The NOEL for dermad irritation and systemic toxicity
isequd to or greater than 1000 mg/kg/day, the highest dose tested. The LOEL is greater than 1000
mg/kg/day. (MRID 43879301).

Rats (12/sex/dose) were given dichlobenil in the diet for 13 weeks at doses of 0, 100, 1000, or 3000
ppm (0, 5, 50, 150 mg/kg/day). An additional group of 6 male rats was maintained on a 10,000 ppm
diet. Compound-related effects included increased absolute and relative liver and kidney weights at
1000 ppm and higher. There was aso hepatic degeneration without significant necrosis at 3000 ppm
and higher, and mortality (5 out of 6) and hepatic necrosis at 10,000 ppm. The NOEL was 5
mg/kg/day (100 ppm). The LOEL was set at 50 mg/kg/day (1000 ppm) based on increased absolute
and relative liver and kidney weights. This study satisfies the requirement for a 90-day feeding study
inrats. (MRID 00107106).

In a13-week ora toxicity test, mice were given dichlobenil inthe diet at concentrations of 0, 25, 125,
625, or 3125 ppm ( 0, 4, 19, 95, or 473 mg/kg/day). Adverse effectsin the liver (specific effects
were not reported) were observed in female mice at the 95 mg/kg/day level. (This does not satisfy
the data requirements for any guideline study. no MRID)

In a13-week ord toxicity test, hamsters were given dichlobenil in the diet at concentrations of 0, 41,
209, 1289, or 4648 ppm ( 0, 3, 16, 79, or 263 mg/kg/day). At the beginning of the study, the high
dose was 7500 ppm. However, hamsters could not tolerate a diet of 7500 ppm dichlobenil (395
mg/kg/day); therefore, this dose was lowered to 4648 ppm during week 3. The NOEL for systemic
toxicity was 3 mg/kg/day. The LOEL was set at 16 mg/kg/day based on decreased prostate weight
and progtatic degeneration and mineralization in males; and increased phospholipids, increased liver
weight as well as unspecified adverse liver effects in females. (These data were used as a range-
finding study for a carcinogenic hamster study; MRID 40600701)

C. Chronic toxicity
Groups of beagle dogs (4/sex/dose) were given dichlobenil in the diet for 2 years at dosing levels of

0, 20, 50, or 350 ppm (0, 0.5, 1.25, or 8.75 mg/kg/day). The NOEL for systemic toxicity was 1.25
mg/kg/day. The LOEL for systemic toxicity was 8.75 mg/kg/day based on (1) an increase in absolute
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and relative liver and thyroid weightsin both sexes; (2) an increase in serum aanine aminotransferase
infemades, and serum akaline phosphatase in both sexes; (3) an increasein liver enzyme glucose-6-
phosphatase and glucose-6-phosphatase dehydrogenase activity in both sexes; and (4) leucocytic
infiltration and fibrinoid degeneration around the central hepatic veins of both sexes. (MRID
00067649)

In another chronic study groups of dogs were given dichlobenil by capsule. This study (MRID
43969701) was not required by the Agency; but was required by Cdifornia. A preliminary review
of the study indicates that the results are substantially similar to that of MRID 00067649. This study
has not yet been fully reviewed because the study demonstrates substantially similar results, and the
RfD for dichlobenil is not used in the risk assessment of this RED.

d. Combined Chronic/Carcinogenicity

Hamgters were selected as a test species based on studies of mice and hamsters indicating that female
was the mogt sensitive sex, and that femae hamsters were about six times more sensitive than female
mice.

In the firgt study dichlobenil (technical grade, 99.4%) was given in the diet to groups of 50 male and
50 femae hamsters for 80 weeks (females) or 88 weeks (males) weeks at doses of 0, 5, 26, 132, or
675 ppm, (0, 0.35, 1.78, 9.20, or 48.86 mg/kg/day in females and 0, 0.34, 1.69, 9.39, or 45.64
mg/kg/day in males). There were an additiona 50 hamsters/sex for the control group.
Histopathology was conducted upon completion of treatment.

Administration of dichlobenil did not result in an increase in tumor incidence in any tissue. The
incidence of severa non-neoplastic endpoints was significantly increased but did not increase with
increasing dose.

The NOEL for systemic toxicity was 9.20 mg/kg/day. At 675 ppm in males, the incidences of idlet
cdl hyperplasia of the pancreas, reduced secretion in the prostate and seminal vesicles, and acanthosis
of the skin were sgnificantly increased above controls. At 675 ppm in females (1) the incidences of
centrilobular hepatocyte enlargement and rarefaction in the liver, (2) cortica hyperplasia of the
adrenals, (3) epithelia hyperplasia of the stomach, (4) hyperplasia of bone marrow in the sternum,
(5) submucosd inflammatory cells in the stomach, (6) peritonitis, (7) prominent mucous cellsin the
cecum, (8) lumina dilation of the rectum, and (9) hyperkeratosis of the skin were significantly
increased above controls. Thus, the LOEL was set at 45.64 mg/kg/day (MRIDs 41988301,
42015101).

In a second carcinogenicity study, dichlobenil (technical grade, 99.4%) was given in the diet to
groups of 50 male and 50 female Bio F1D Alexander Syrian hamsters for seventy-eight weeks
(females) or ninety-one weeks (males) at doses of 0, 675, 1500, and 3375 ppm (O, 55, 121, or 277
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mg/kg/day for females and O, 51, 117, or 277 mg/kg/day for males). There were an additional 50
hamgters/sex for the control group. Histopathology was conducted upon completion of treatment.

There was one benign liver tumor inamae dosed at 1500 ppm. In the male hamsters dosed at 3375
ppm, there was a Satistically sgnificant increase in benign liver cell tumors. One malignant liver cell
tumor was observed in amae dosed at 3375 ppm. At dl doses, asignificant increasein relative liver
weight and a significant decrease in body weight gain in male and female hamsters were observed.
Based on this, a systemic toxicity NOEL was not observed in thisstudy. At the 675 ppm dosing level
in males, the incidences of centrilobular hepatocyte enlargement and pigmented alveolar macrophages
of the lung were significantly increased above controls. Thus, the LOEL was set at 51 mg/kg/day
based on decreased body weight gain in both sexes, as well as increased relative liver weight in
females.

At the 1500 ppm dosing level, the incidences of centrilobular hepatocyte enlargement, finely
vacuolated hepatocytes, and brown pigment in hepatocytes (males) and hepatitis (females) were
significantly increased above controls.

At the 3375 ppm dosing level in maes, theincidences of centrilobular hepatocyte enlargement, finely
vacuolated hepatocytes, hepatitis, pigmented giant cells and sinusoidal cells in the liver, brown
pigment in hepatocytes, and eosinophilic hepatocytes were significantly increased above controls.
There were incidences of pigmented alveolar macrophages of the lung, pigmented macrophages in
the rete testes, and dilated seminiferous tubules which were aso significantly increased above
controls.

At the 3375 ppm dosing level in females, the incidences of centrilobular hepatocyte enlargement,
hepatitis, and pigmented giant cells and sinusoidal cellsin the liver were significantly increased above
controls. Incidences of hyperplasia of the urothelium of the urinary bladder, microcysts of the
pituitary, glandular tissue in the muscularis of the stomach (aso with inflammatory cells), and
mucosal inflammation of the cecum were aso significantly increased above controls. (MRIDs
42221201, 42563601)

Dichlobenil (96.7%) was given in the diet to groups of Fischer 344 rats (50 male and 50 female) at
dosing levels of 0 (control), 50, 400 or 3200 ppm for 2 years, (0, 2.3, 18.9, or 173.1 mg/kg/day,
respectively). The NOEL for systemic toxicity was 2.3 mg/kg/day. The LOEL for systemic toxicity
was set at 18.9 mg/kg/day based on: (1) renal damage in males characterized by increases in water
consumption, cholesterol, blood urea nitrogen, creatinine, urinary glucose, urinary bilirubin,
nephrosis, parathyroid hyperplasia (with associated osteodystrophy and metastatic calcification), and
relative and absolute kidney weight; (2) liver effects including increased relative and absolute liver
weights in males and females; and (3) increased cytologica ateration (the appearance of nuclear
pleomorphism combined with swelling of the liver cells) in females.

There was an increased incidence in hepatocellular tumors at the high dose in both sexes. In female
rats there were statigtically significant increases by pair wise comparison in adenomas and combined
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adenomas/carcinomas. There were aso statistically significant positive dose-related trends for
adenomas and carcinomas, alone and combined. In male rats there were also statistically significant
positive trends for adenomas and carcinomas aone and combined, but there were no statistically
sgnificant increases by pairwise comparison in any tumors at any dose. These tumors are considered
to be unusual but not rare (<1%) in F344 rats. Tumors did not appear to occur with decreased
latency. (MRID 00147438)

e Developmental Toxicity

Groups of 25 Widtar rats were treated by gavage during gestation days 6 through 15 with O (control),
20, 60, or 180 mg/kg/day of dichlobenil. Animals were sacrificed on gestation day 21, and examined
for live fetuses and intra-uterine deaths. Fetuses were weighed and examined for externa visceral
and skeletd alterations. The maternal NOEL was set at 20 mg/kg/day and the LOEL was set at 60
mg/kg/day based on decreased maternal body weight gains, and decreased food consumption. The
developmental NOEL and LOEL values were set at 60 mg/kg/day and 180 mg/kg/day, respectively,
based on an increase in the incidence of supernumary thoracic ribsthat is statistically significant at
the 180 mg/kg/day dose level. (MRID 00147437)

New Zealand White rabbits were given dichlobenil by gavage at dosing levels of 0, 15, 45, or 135
mg/kg/day during gestation days 7 through 19. At 135 mg/kg/day, a significant decrease in body
weight gain and food consumption was noted in does during the dosing period. Consequently, the
maternal NOEL and LOEL values were 45 and 135 mg/kg/day, respectively.

At 135 mg/kg/day, developmental toxicity was manifested as increased incidences of post-
implantation loss and late resorptions, and the occurrence of major external (cleft palate, adactyly,
and eye anomdlies), viscerd (anomalies of vascular system), and skeletal (misshapen frontals, enlarged
fontanelle and fused sternebrae) defects. Consequently, the developmental NOEL and LOEL values
were set at 45 and 135 mg/kg/day, respectively. (MRID 41257302).

f. Reproductive Toxicity

Dichlobenil at dietary levels of 0, 60, 350, and 2000 ppm (O, 3, 17.5, and 100 mg/kg/day) was given
to groups of Sprague-Dawley rats (30/sex/dose for FO and 25/sex/dose for F1) for two generations.
The parental NOEL was 17.5 mg/kg/day. The parental LOEL was set at 100 mg/kg/day based on
ggnificant decreases in body weight, body weight gain, and food consumption in males and females
from both generations. The reproductive NOEL was 3 mg/kg/day. Reduced pup body weights were
observed at both the 17.5 and 100 mg/kg/day levels; therefore, the reproductive LOEL was 17.5
mg/kg/day. A dgnificant decrease in birth weight of the F1 pups was observed at 17.5 mg/kg/day.
This decreased mean F1 pup weight occurred in the absence of maternal toxicity, but did not present
a clear dose response relationship. The effect was not repeated in the second generation. At the
same dietary level, the mean body weight of the F2 pups was greater than the mean body weight of
the control pups at birth. (MRIDs 41257303, 42239101)
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g. Mutagenicity
The following studies did not demonstrate any mutagenic potential for dichlobenil.

In the Ames test, there was no apparent mutagenic potential in Salmonella typhimurium strains TA-
1535, TA-1537, TA-1538, TA-98, and TA-100 at dosing levels of 0, 40, 200, or 1000 n.g/plate, both
with and without S-9 activation systems. At 5000 n.g/plate, the highest dose tested (HDT) the test
compound precipitated. (MRID 00153579)

There was no apparent mutagenic potentia up to 5000 pg/disk, HDT, in the B. subtilis H-17 and H-
45 strains without activation and up to 5000 wg/platein the E. coli (WP2) and S. typhimurium strains
TA-1535, TA-1537, TA-1538, TA-98, and TA-100 both with and without S-9 activation systems.
(MRID 00153586)

In an in vitro mouse lymphoma (L5178Y TK+/-) test system, there was no apparent mutagenic
potential up to 280 n.g/ml without activation and 50 mg/ml with activation. (MRID 00153576)

In an invitro chromosomal aberrations test with metaphase analysis using human lymphocytes, there
was no gpparent mutagenic potentia up to 1 «g/ml (the highest soluble concentration) both with and
without activation. (MRID 00153577)

An unscheduled DNA synthesis (UDS) in vitro test using human Hel a epithelioid cells assaying for
DNA repair in response to DNA damage was performed. There was no apparent mutagenic potential
from 0.05 to 102.4 n.g/ml both with and without S-9 activation. (MRID 00153580)

There was no apparent transforming potential up to 7500 n.g/ml with activation in the BALB/3T3
transformation assay. The transforming potential of dichlobenil without activation was not assessed.
(MRID 00153581).

Chinese hamgter ovary (CHO) cells were exposed to dichlobenil a dosing levels up to 100 .g/ml both
with and without S9 activation. Cultures with the S-9 activation were exposed for 10 or 20 hours.
Those without the S-9 activation were exposed for 20 or 30 hours. Dichlobenil was negative for
inducing structural chromosome aberrations. (MRID 41319101)

h. M etabolism

These studies collectively provide adequate information on the pharmacokinetics and metabolism of
dichlobenil. (MRID 41227404)

Single doses of 5 mg/kg [phenyl-U-C] dichlobenil were given to male and female SD rats by either

intravenous (iv) or oral administration. Urine and feces were collected at various intervals after
dosing. Seven days after iv adminigtration male rats had excreted 70.7% of the dose in the urine and
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25.4% of the dosein thefeces. Total recovery was 96%. Infemales, 65.1% and 30.9% of the dose
were excreted in the urine and feces, respectively. Tota recovery was aso 96%. Similar results were
obtained 7 days after ord administration. Males excreted 65.1% and 19.2% of the dose in urine and
feces, respectively. Total recovery was 84%. Females excreted 64.9% and 20.7% of the dosein
urine and feces, respectively. Tota recovery was 86%. Thus, the total recoveries following iv dosing
were dightly higher than those following oral dosing. The rate of urinary excretion was rapid;
excretion was 95% complete in 24 hours. The similarity in total excretion pattern after either an
intravenous or oral dose indicates that dichlobenil at the 5 mg/kg dose is readily absorbed from the
gastrointestinal tract.

In addition, three bile duct-cannulated male rats were dosed oraly with 5 mg/kg and bile was
collected 2, 5, and 24 hours after administration. For these three rats, 78.9% of the administered
dose was recovered in the bile and 19.8% in the urine 24 hours after administration. (MRID
41227401)

A similar study using single doses of 2.5 mg/kg [phenyl-U-*C] dichlobenil given orally was aso
performed. Radioactive resdue levelsin various tissues were assayed in two rats/sex at various post-
dosing intervals. The results indicate that residue levels decreased with time after dosing. (MRID
41227402)

In another study [phenyl-U-**C] dichlobenil in single or multiple doses at dosing levels of 3.75, 30,
or 240 mg/kg were given orally. The radiolabeled dichlobenil was given as a single dose on day 1
in one study and on day 1 and day 11 in a multiple-dose study, with rats receiving unlabeled test
material on days 2 to 10. Ratsreceiving asingle dose of radiolabeled dichlobenil excreted 55% to
69% of the dosein the urine and 15% to 20% in the feces. Tota recoveries at the two lower doses
were between 89% and 92%. At the highest dose, tota recoveries accounted for 77% to 83% of the
dose. There were no significant sex-related differences. Similar elimination patterns were noted
following the administration of radiolabeled dichlobenil on day 11.

Although some saturation kinetics were noted at the high dose, there were no major differences
related to sex or dosing regimens. The great smilarities in the percentage excretions for the three
dosing levels indicate that dichlobenil administered orally up to the high-dose levels was readily
absorbed by therats. Tissue residue levels were dose-dependent. The highest residue levels werein
the liver in the rats receiving the highest dose tested. (MRID 41299401)

The metabolic profiles from the above studies were analyzed, and the metabolites identified. Nine
metabolites were found in the urine. Four were found in the feces. The major metabolites found in
both urine and feces were 2,6-dichloro-3-hydroxybenzonitrile and its sulfate conjugate; 6-chloro-3-
hydroxy-2-cysteinyl-benzonitrile; and 6-chloro-2-cysteinyl-benzonitrile. Based on the metabolites
identified, two metabolic pathways were proposed: (1) hydroxylation at the 3 or 4 position of the
phenyl moiety followed by sulfation or glucoronidation and (2) conjugation with glutathione through
displacement of the chlorine atom. (MRID 41227403)
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I Dichlobenil Toxicological Endpoints of Concern Identified for
Use in Human Risk Assessment

Acute

A NOEL for use in calculating an acute (1 day) dietary risk assessment due to consumption of
dichlobenil wasidentified. The NOEL from arabbit developmental toxicity study (MRID 41257302)
was 45 mg/kg/day. The developmental LOEL was set at 135 mg/kg/day based on increased
incidences of post-implantation loss and late resorptions, and the occurrence of major external,
visceral, and skeletal defects from the rabbit development toxicity study. However, the residue
chemistry data indicate that dichlobenil per se is not consumed in food; therefore, use of the
dichlobenil acute dietary NOEL in the food source risk assessment would be inappropriate. Data
indicate that dichlobenil isfound in water therefore, an acute risk assessment for drinking water may
be appropriate.

Short term

A short term (1 - 7 days) occupational or residential risk assessment is required based on a rabbit
developmental toxicity study. The developmental NOEL is45 mg/kg/day. The developmental LOEL
was set at 135 mg/kg/day based on increased incidences of post-implantation loss and late
resorptions, and the occurrence of major external, visceral, and skeletal defects from the rabbit
developmental toxicity study.

| nter mediate

An intermediate term (1 week - several months) occupationa or residentia risk assessment is required
based on a 2 generation reproduction study of Sprague-Dawley rats. The NOEL is 3 mg/kg/day.
The LOEL was st a 17.5 mg/kg/day based on decreased pup body weight. Supporting this selection
are a 2-year dog study with a NOEL of 1 mg/kg/day and a 90-day rat study with a NOEL of 5

mg/kg/day.

Chronic

The OPP Cancer Peer Review Committee (CPR) met on March 15, 1995, and determined that the
available evidence for dichlobenil constituted only limited evidence for carcinogenicity and classified
dichlobenil as a Group C, possible human carcinogen. The CPR Committee also concluded that a
quantitative estimation of risk was not appropriate at that time, because the increases in hepatocel lular
tumors were atistically sgnificant in only one sex (females); the tumors were predominantly benign
adenomas, and supporting evidence was weak, at best. Although the tumor type (hepatocellular) is
considered unusua for this strain of rat, tumors did not occur to an unusual degree or with an early
onset.

The OPP RfD Committee met on March 31, 1994, and determined that the RfD for dichlobenil was
0.013 mg/kg/day. The RfD was based upon aNOEL of 1.25 mg/kg/day from a two-year dog feeding
study (MRID 00067649) using an uncertainty factor (UF) of 100 to account for inter-species
extrgpolation and intra-gpecies variability. The LOEL for systemic toxicity was 8.75 mg/kg/day based
on:
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(2) an increase in absolute and relative liver and thyroid weights in both sexes,

(2) anincrease in serum danine aminotransferase in females, and serum alkaline phosphatase
in both sexes;

(3) an increase in liver enzyme glucose-6-phosphatase and glucose-6-phosphatase
dehydrogenase activity in both sexes; and

(4) leucocytic infiltration and fibrinoid degeneration around the central hepatic veins of both
sexes.

The RfD is the traditional endpoint for calculating chronic dietary risk. However, the residue
chemistry data indicate that dichlobenil per se is not consumed in food; therefore, use of the
dichlobenil RfD in the food source dietary risk assessment would be inappropriate. Data indicate that
dichlobenil is found in water therefore a chronic assessment for drinking water may be appropriate.

Dichlobenil has not been evduated by the Joint FAO/WHO Meeting on Pesticide Residues (IMPR).

Toxicity Datafor the Dichlobenil Metabolite 2,6-Dichlorobenzamide (BAM)

The BAM metabolite is the major residue detected in plants. It isnot an animal metabolite. It was
necessary to perform toxicological studieson BAM sinceit is consumed in the food supply.

] Acute Toxicity of BAM

The acute oral LD, of BAM in miceis 1538 and 1144 mg/kg in males and females, respectively, and
falsin Category I11. (MRID 42940201)

K. Subchronic Toxicity of BAM

BAM was given to Widtar rats (10/sex/dose) for 13 weeks at dietary levels of 0, 50, 180, 600 or 2300
ppm. The NOEL for systemic effects was set at 180 ppm (14 mg/kg/day) and the LOEL was set at
600 ppm (49 mg/kg/day) based on decreased body weight gain and food efficiency, increased blood
urea nitrogen, and reduced coagulation times (MRID No. 00067654).

l. Combined Chronic Toxicity/Carcinogenicity Study of BAM

BAM was given to Crl CD rats (35/sex/dose) for 106 weeks at dietary levels of 0, 60, 100, 180 or
500 ppm ( 0, 2.2, 3.6, 6.5, or 19 mg/kg/day in males; 0, 2.8, 4.7, 8.5, or 25 mg/kg/day in females).
The NOEL was 6.5 mg/kg/day. The LOEL was set at 19 mg/kg/day based on a statistically
significant decrease in mean body weight gains in both males and females (10% and 20% less than
controls, respectively, at week 52); and minimum histologic changes (dightly increased severity of
fat depodition) in the livers of females. BAM produced an increased incidence of hepatomain females
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at 500 ppm (14%; vs. 0% at 60 and 100 ppm; 3% at 180 ppm). As part of the Agency's review,
clarification of the tumor types and data on the stability/homogeneity of the test compound was
requested. Thisinformation was submitted. With this additional data from reclassified liver dides,
the Agency determined that the high dose female rats demonstrate an increased incidence of
adenomas (14%) which was of borderline significance (p< 0.049).

Both of the previoudy identified deficiencies have been satisfied. However, a peer review of the re-
read of the liver dides has not been submitted. Therefore, The study was classified as Core
Supplementary and therefore does not satisfy the guideline requirement for a chronic
toxicity/carcinogenicity study in rats. To upgrade the chronic toxicity/carcinogenicity study to Core-
minimum the Agency requests that Uniroyal submit peer review results of the histopathological
examination of livers from rats. Before a formal determination can be made on the carcinogenic
potential of BAM, peer review results of the histopathological examination of livers from the rats
need to be submitted, and these data dong with available BAM chronic toxicity/ carcinogenicity need
to be evaluated by the Cancer Peer Review Committee (CPRC).

Thisrat chronic toxicity/carcinogenicity study suggests that the chronic systemic toxicity of BAM in
rats does not exceed (and may be lower) than that of its parent compound, dichlobenil. The
carcinogenic potential of BAM also appears to be less than or equal to that of dichlobenil. (MRID
00147438, 40401101, 40823801, 42940202, 43747100, 44052901, 44043601). (Dichlobenil has
been classified as a group C, possible human carcinogen with a recommendation for quantification
using an RfD approach.) This result is also consistent with the chronic toxicity data (MRID
00066983) in beagle dogs.

In achronic toxicity study in dogs, BAM was fed to beagle dogs 4/sex/dose for two years at dietary
levels of O (control), 60, 100, 180, or 500 ppm (O, 1.5, 2.5, 4.5, or 12.5 mg/kg/day). The NOEL was
4.5 mg/kg/day. The LOEL was set at 12.5 mg/kg/day based on decreased body weight gain in males
(38% less than controls at 2 years) and in females (61% less than controls at 2 years).

The dog study has been classified as Core Supplementary and therefore does not satisfy the guideline
requirements for achronic toxicity study in non-rodents. However, the study is upgradable to Core
Minimum upon submission of diet stability and homogeneity data. The registrant has notified OPP
of its intent to conduct a retrospective stability /homogeneity study.) Numerous other study
deficiencies were noted which would not affect the study's acceptability for regulatory purposes.
(MRID 42940203, 43747100)

m. Developmental Toxicity of BAM

Sixteen New Zedand white rabbits per dose group were given BAM at dosing levels of 0, 10, 30, or
90 mg/kg/day by oral gavage on gestational days (GDs) 7 - 19. Maternal toxicity was observed at
30 and 90 mg/kg/day. At 30 mg/kg/day, moribundity increased (2 animals vs 0 in the control). At
90 mg/kg/day, moribundity increased (2 animals vs O in the control); body weight decreased
nonsignificantly (93%-95% of control) on GDs 13 - 19; weight gain decreased significantly during
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the dosing period; food consumption decreased significantly (51% of controls) during the dosing
period; and the number of abortionsincreased (3 animals vs 0 in the control). Compensatory body
weight and food consumption increases above controls were noted during the post-dosing period.
The maternal NOEL was set at 10 mg/kg/day, and the LOEL was set at 30 mg/kg/day.
Developmenta toxicity was observed at 90 mg/kg/day. It was manifested as a nonsignificant
decrease (94% of controls) in fetal body weight which was outside the historical control range.
Consequently, the developmental toxicity NOEL was set at 30 mg/kg/day. The developmental
toxicity LOEL was set at 90 mg/kg/day based on decreased fetal body weight and body weight gain.
(MRIDs 43003601, 43265201)

n. 3-Generation Reproduction Study of BAM

Results of a reproduction study of rats fed diets containing BAM over three generations (MRID
42940204) were submitted. However, the study was not reviewed. The registrant has been unable
to locate the individual animal data requested by the Agency. However, another rat reproduction
study has not been required because of the following reasons: (1) Cursory review of the results of the
submitted 3-generation reproductive study of BAM in rats (MRID 42940204) showed that the
reproductive toxicity of BAM at 180 ppm was mainly manifested as a significant decrease in pup body
weight (83-86% of the control animals at day 21 only for 1 and 3 generations, but not in 2
generation) (2) Decreasein pup body weight (90-94% of the control animals at days 14 and 21 for
both generations) at 350 ppm was also seen in a 2-generation reproductive study of its parent
compound, dichlobenil in rats. (3) The toxicity of BAM is not greater than that of its parent
compound, dichlobenil, based on the results of chronic toxicity studies of BAM and its parent in rats
and dogs.

0. Mutagenicity of BAM

BAM was negative for inducing reverse gene mutation (his- to hist) in TA strains of Samonella
typhimurium exposed, in the absence and presence of mammalian metabolic activation (rat S9 mix),
up to 5000 n.g/plate (MRID 43003603).

BAM was negative for inducing repair of DNA damage as measured by unscheduled DNA synthesis
(UDYS), as determined by net nuclear silver grain count in primary rat hepatocytes, exposed up to
cytotoxic doses (1000 wg/ml) (MRID 43003604).

A mouse micronucleus assay usng asingle dose of BAM (250 mg/kg) was negative. This dose was
selected based on a single dose study in which the group of mice treated at 250 mg/kg displayed mild
neurotoxic effects (lethargy and ataxia), the group treated at 500 mg/kg were severely affected
(becoming comatose), and the groups treated at 1000 mg/kg and higher died in extremis. Thus, the
study is consistent with the guideline requirements of dosing animals up to levels producing either
clinical toxicity or cytotoxicity in target cells. (MRID 43003602, 43747101)

Taken together, these studies satisfy mutagenicity guideline requirements.
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p. BAM Toxicological Endpoints of Concern Identified for Usein
Human Dietary Risk Assessment

Acute

For BAM an acute (1 day) dietary risk assessment is not required because the time period in which
effects were noted in the rabbit developmenta toxicity study exceed a one day dosing period (MRID
43003601, 43265201). The developmental toxicity NOEL is 30 mg/kg/day. The developmental
toxicity LOEL is 90 mg/kg/day based on a non-significant decrease in fetal body weight which was
outside the historical range. The maternal toxicity NOEL is 10 mg/kg/day. The maternal toxicity
LOEL is 30 mg/kg/day based on increased moribundity. However, effects at the 90 mg/kg/day dose
level occurred on gestation days (GDs) 13 - 19 which isthe second half of the dosing period of GDs
7 - 19. Thus, the Toxicologica Endpoint Selection Committee concluded that it would be
inappropriate to use these endpoints for an acute assessment.

Short-term and Intermediate

Neither ashort term (1 - 7 days) or an intermediate term (1 week - several months) occupational or
resdentid risk assessment isrequired. As previoudy stated, BAM is major residue detected in plants.
A scenario in which BAM is applied in either an occupational or aresidentia setting has not been
identified. Dichlobenil isthe chemical applied by agricultural workers,

Chronic

The OPP RfD Committee met on July 27, 1995, and determined that the RfD for BAM was 0.015
mg/kg/day. The RfD was based upon a NOEL of 4.5 mg/kg/day from a 2 year dog feeding study
(MRID 42940203) using an uncertainty factor (UF) of 300 (100 x 3). The 100 is to account for
inter-species extrapolation and intra-species variability. The 3 is to compensate for the lack of an
acceptable reproduction study. (The LOEL was 12.5 mg/kg/day based on decreased body weight
gain in both malesand femdes). The RfD for BAM shdl be used in the total dietary (food source and
drinking water) risk assessment since plant residue studies indicate that BAM is the major residue
detected in plants and environmental fate data indicate BAM has the potential to leach into ground
water. BAM is consumed in the food supply and is therefore the chemical of concern.

Although aformal determination has not yet been made regarding the potentia carcinogenicity of
BAM, apreiminary review of the dataindicate that the potentid does not exceed (and may be lower)
than that of the parent compound (currently classified as an unquantified, Group C, carcinogen).
2. Exposur e Assessment
a. Dietary Exposure
Tolerances for resdues of dichlobenil infon raw agricultural commodities are currently expressed in

terms of combined residues of dichlobenil and its metabolite 2,6-dichlorobenzoic acid (2,6-DCBA)
per 40CFR180.231. The established tolerances are each 0.15 ppm for plant commodities. No
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tolerances have been established for animal commodities and no tolerances for processed food/feed
have been established.

On June 8, 1992, the OPP Metabolism Committee met and concluded that 2,6-dichlorobenzamide
(BAM) isthe mgjor termina residue of dichlobenil in plants, and should be added to the tolerance
expresson. Because dichlobenil plant metabolism studies demonstrate that 2,6-DCBA is not a plant
metabolite, the Committee has recommended removing 2,6-DCBA from the tolerance expression for
dichlobenil. Therefore, resdue datafor 2,6-DCBA are no longer required. All conclusions specified
here regarding the status of residue chemistry data requirements and the adequacy of the established
tolerances reflect the Metabolism Committee's determination to add BAM to the tolerance expression
and remove 2,6-DCBA from the tolerance expression.

The chemical structures of dichlobenil and its current metabolite of concern, BAM, are depicted in
Figure A.

Figure A. The Chemical Structures of Dichlobenil and BAM

Structur_e Structure
Parent: Chemica name M etabolite: Chemica name

CN o NH

dichlobenil: 2,6-dichlorobenzonitrile BAM: 2,6-dichlorobenzamide

Plant M etabolism

The qualitative nature of the residue in plants is adequately understood based on acceptable plant
metabolism studies on apples and grapes. Both studies indicate that the major residue of concernis
BAM; the parent compound, dichlobenil, was not detected in either of the studies. The OPP
M etabolism Committee has concluded that the residues to be regulated in plant commodities are
dichlobenil and BAM.

In the grape metabolism study, mature grape vines were treated with a single soil application of
uniformly benzene-ring labeled [*C]dichlobenil at a rate equivalent to 1x. HPLC analyses of the
organosoluble and acid-hydrolyzed aqueous extracts indicated that BAM was the major residue,
amounting to 82.1% of the total radioactive residues (TRR). 4-Hydroxy-BAM was also identified
asaresidue at 1.9% of the TRR.
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In the apple metabolism study, an apple tree was treated with a single soil application of uniformly
benzene-ring labeled [“*C] dichlobenil at arate equivalent to 1x. HPLC analyses of the organosoluble
extracts of the applesindicated that BAM was the mgjor resdue, amounting to 57% of the TRR. The
remaining TRR were insoluble or unidentified soluble fractions, individually accounting for <0.01

ppm.

Animal Metabolism

Dichlobenil poultry and goat metabolism studies which had initially been judged inadequate, due to
the failure to account for nonextractable residues and substantial losses of radioactivity prior to HPLC
analyses, were later accepted when the plant metabolism studies indicated that dichlobenil is not a
significant plant residue. However, BAM, the mgjor terminal residue in plants, was not found as a
metabolite or trangtory intermediate in the ruminant or poultry studies. Therefore, additiona animal
metabolism studies in which ruminants and poultry dosed with [**C]BAM were conducted.

L actating goats were dosed with [U-phenyl]*“*C-BAM at adose level of 10 ppm for five days. The
maximum reasonable dietary burden is 0.5 ppm, based on a diet of 40% wet apple pomace and
assuming a 0.5 ppm tolerance for apples, which is the reassessed tolerance. The primary residue
found in milk, kidney, fat, and muscle was unchanged BAM. The mgjor residue found in liver was
the glutathione conjugate 6-chloro-3-hydroxy-2-mercaptobenzamide.  Although, additional
information isrequired to upgrade this study, the available information is sufficient to assess dietary
exposure.

Laying hens were dosed with [U-phenyl]*C-BAM at a dose level of 10 ppm for five days. The
primary residue found in al matrices collected was unchanged BAM. Asaresult of recent revisions
to Table 1in OPPTS Guideline 860.1000 (August, 1996), no significant poultry feed items are treated
with dichlobenil. Therefore, secondary residues in poultry are no longer of concern.

Residue Analytical Methods - Plants and Animals

PAM Val. Il, Method A isa GLC/ECD method with a detection limit of 0.05 ppm, which can be used
for determination of residues of dichlobenil in/on plant commodities. This method was judged
adequate for tolerance enforcement; however, Method A uses benzene as a solvent. The registrant
was required to revise the method or devel op an dternative method using safer solvents. The revised
method (MRID 43805301) is currently under review. However, this method is not adequate and will
require additional modification before it can be accepted as a tolerance enforcement method.

The Dichlobenil Guidance Document required development of an analytical method for the detection
and quantitation of BAM in plant commodities. The former basic producer, Solvay Duphar,
submitted a GLC/ECD method (L 3-53-71) for determination of residues of BAM in/on fruits and
nuts. This method has undergone a successful independent laboratory validation and has been
vaidated by the EPA Bdtsville Andyticad Chemistry Laboratory (ACL). However, a revised method
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incorporating ACL's comments must be submitted before the requirements for an analytical method
for BAM can be considered fulfilled.

Residue data for dichlobenil that were included in the Residue Chemistry Science Chapter were
collected using Method A of PAM, Vol. Il or modifications thereof. Dichlobenil residue data
reviewed since issuance of the Science Chapter were collected using an adequate GL C/ECD method
(L 3-53-64). Thismethod does not involve the use of any hazardous solvents. All BAM residue data
submitted in support of dichlobenil reregistration were collected using method L 3-53-71.

Analytica methods for the determination of dichlobenil and BAM in meat, meat by-products, and
milk are required. Dichlobenil residues were tentatively identified in goat fat and muscle in the
ruminant metabolism study in which the test animals were dosed with the metabolite BAM. Unless
additional data are submitted which demonstrate that dichlobenil was misidentified, dichlobenil
resdue datain livestock commodities will be required. The Agency will use total radioactive residue
(TRR) data from the metabolism study so that a worst case risk assessment can be done in the
absence of these methods.

The FDA PESTDATA database dated 1/94 (PAM Vol |, Appendix |) indicates that dichlobenil is
completely recovered (>80%) using multiresidue methods PAM Vol. | Sections 302 (L uke method)
and 304 (Mills fatty food method), and has partial recovery (50-80%) using Section 303 (Mills,
Onley, Gaither method). The database also indicates that BAM is completely recovered (>80%)
using Section 302, and not recovered using Sections 303 and 304.

Stor age Stability

Adequate storage stability datafor BAM to support the submitted field residue and processing studies
areavalable. Resdues of BAM are stable during frozen storage at <14°C in/on apples for 6 months;
grapes, grape wet and dry pomace, and raisin waste for 4 months; apple processed fractions for 3.5
months; cranberries for 3 months; peaches for 2 months; blackberries, plums and raspberries for 1
month; and blueberriesfor 15 days. BAM resdues declined approximately 35% in/on raisins during
storage for 79 days. In addition, BAM residues are stable during frozen storage in/on filberts for 1
month but decline 50% after approximately 4 months of storage.

Apple and grape processing studies remain outstanding. Samples from the outstanding processing
studies should be anayzed within the interval that BAM residues are known to be stable;
dternatively, new supporting storage stability studies should be submitted. In addition, BAM field
residue data remain outstanding for cherries. Storage stability data to support this study are required.

Provided that adequate supporting storage stability data for the parent, dichlobenil, are submitted to

support the outstanding field residue data for cherries and grapes, and the outstanding processing
studies for apples, and grapes, no additiona storage stability data will be required for dichlobenil.
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Storage stability datafor livestock commodities are required to support the outstanding cattle feeding
study. Intervals and conditions must reflect those utilized in the feeding study.

Magnitude of the Residue in Plants

All datafor magnitude of the resdue in plants have been evaluated and deemed adequate to reassess
the tolerances for the residues of dichlobenil in/on apples, blackberries, blueberries, cranberries,
filberts, pears (trandated from apples), and raspberries (trand ated from blackberries). Adequate data
from field trids depicting combined residues of dichlobenil and BAM following treatment according
to the maximum registered use pattern have been submitted for apples, blackberries, blueberries,
cranberries, and filberts. Additional data are required for residues of dichlobenil and BAM for
cherries and dichlobenil only for grapes.

Crops Grown Solely for Seed

The afafa and clover grown for seed sites have been cancelled. Therefore, the residue data and
tolerance proposals for afafa and clover forage and hay that were required in the Dichlobenil
Guidance Document, dated 3/23/87, are no longer required.

Magnitude of the Residue in Processed Food/Feed

The reregistration requirements for magnitude of the residue in processed food/feed commodities are
not fulfilled for any commodity. Processing studies have been submitted for apples, grapes, and
plumstreated at 1x the maximum seasonal rate. However, these studies were deemed unacceptable
because, in the case of gpples and plums, the raw agricultural commodity used for processing did not
bear detectable residues of dichlobenil or BAM and, in the case of grapes, residues were not
determined in the raw agricultural commodity used for processing. In addition, residues of
dichlobenil were not determined in the grape and plum processing studies. The grape and plum
studies indicate that concentration of BAM residues may occur since detectable residues were
detected in the processed commodities.

In asecond processing study submitted for apples, no detectable resdues of dichlobenil or BAM were
detected in apples that were treated at 1x. Consequently, the registrant conducted a processing study
with untreated apples that had been spiked with BAM only. Because apples were not spiked with
dichlobenil, concentration factors for the combined residues of dichlobenil and BAM could not be
determined.

Preliminary data which have been submitted for apples and grapes indicate potential concentration
of BAM residues in grape pomace (wet and dry) and raisin waste.

Adequate processing studies depicting the concentration of the combined residues of dichlobenil and

BAM in the processed commodities of apples and grapes bearing detectable residues remain
outstanding. Exaggerated application rates may be necessary to obtain detectable residues.
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There are no registered uses of dichlobenil on citrus fruits, plums or figs. Therefore processing
studies are not required to determine the potentia for concentration of the combined residues of
dichlobenil and BAM in citrus, plums and/or fig processed commodities.

Magnitude of the Residuein Meat, Milk, Poultry, and Eggs

Insufficient data are available to determine if tolerances for ruminant commodities are required. A
cattle feeding study must be submitted whereby cattle are dosed with BAM. Total radioactive residue
(TRR) values from the ruminant metabolism study (goats fed *C BAM) will be used to conduct a
worst-case risk assessment in association with this RED. Poultry studies are not required since no
significant poultry feed items are treated with dichlobenil.

Magnitude of the Residuein Potable Water, Fish and Irrigated Crops

A dichlobenil DCI issued 11/22/93 detailed the data requirements for these guidelines for aquatic
food/feed sites. Subsequently, al agquatic food crop uses for dichlobenil were deleted.

Confined/Field Rotational Crops

Data requirements for these guidelines have been waived based on the results of a hydrolysis study.
A redtriction against the planting of rotational crops, on which dichlobenil is not registered for use,
in treated soil within one year of gpplication has been established. However, rotation of cropsis not
likely since dichlobenil is only registered for use on domestic orchard crops, grapes, and cane and
bush berries. These are commodities which are not grown from seed each year, but are produced
from mature plants that remain in place for many years.

b. Dietary Exposure (Water)

Available information indicates that dichlobenil has been detected in surface water and that both
dichlobenil and its metabolite BAM have the potential to leach and persist in ground water.
Therefore, consumption of drinking water containing residues of dichlobenil and/or BAM is possible.

Very limited ground water monitoring data are available for dichlobenil and BAM; al from non-U.S.
stes. While these data are consistent with the Agency's determination that these compounds have
the potential to contaminate ground water, they are not sufficient to estimate the levels at which
contamination would occur. A drinking water monitoring study is being required through this RED
in order to determine the level at which contamination of ground water occurs for both the parent
dichlobenil and metabolite BAM. Currently, the Agency does not have adequate data to conduct an
exposure assessment for residues of BAM in drinking water.

In order to estimate concentrations of dichlobenil in drinking water, the Agency used GENEEC

(GENeric Expected Environmental Concentration) modeling. This program estimates expected
concentrations from a few basic chemical parameters and pesticide label application information.
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GENEEC isatier one modd which uses a chemical's soil/water partition coefficient and degradation
half-life vaues to estimate runoff from aten hectare agricultural field into a one hectare by two meter
deep pond. GENEEC congders reduction in dissolved pesticide concentration due to adsorption of
pesticide to soil or sediment, incorporation, degradation in soil before wash off to a water body,
direct deposition of spray drift into the water body, and degradation of the pesticide within the water
body. GENEEC can only estimate a surface water concentration.

It should be noted that GENEEC was designed for use in ecological risk assessment. It should be
considered as a screen, since GENEEC could substantially over-estimate the actua drinking water
concentrations.  However, preiminary indications are that if the pesticide is not an organophosphate
(OP), a carbamate, or a pyrethroid and is not used in repeated applications, that GENEEC may be
an appropriate screening tool for acute drinking water exposure.

Since dichlobenil is not an OP, a carbamate, or a pyrethroid, and is not used in repeated applications,
use of GENEEC is appropriate.

The exposure estimates do not take into account reduction of dichlobenil residues at water treatment
plants. Treatment of ground water or surface water in a publicly owned water treatment facility
would reduce the concentration of any dichlobenil residues that were present and thus reduce the risk
to those individuals consuming treated water. Aeration and agitation are used in most public water
supply systems to reduce the concentration of volatile compounds in the water. Since parent
dichlobenil has a high potentid to volétilize, the aeration process will remove some of the dichlobenil
in the raw water. It can not be determined if aeration and agitation will be effective in removing
BAM from the raw water. Filtration will so help to remove dichlobenil resdues from the raw water,
with the use of carbon filtration being the most productive filter treatment to help remove dichlobenil
resdues. The combined use of aeration and filtration treatments should be effective in removing the
magjority of any dichlobenil residues from public drinking water supplies.

GENEEC was used to estimate both peak surface water concentration and a 56-day surface water
concentration for usein adrinking water risk assessment. Assuming an application rate of 8 |b. ai/A
which is not incorporated into the soil, the peak concentration was estimated to be 380 ppb and the
56-day concentration to be 27 ppb. It should be noted that if the modeling used alower application
rate or assumed incorporation, these estimates would decrease. See Table 25.

C. Occupational and Residential
An occupationa and/or residentia exposure assessment is required for dichlobenil based on
(1) adverse developmental and reproductive effects and (2) potential exposure to handlers (such as

mixers, loaders, and applicators) during use. Due to the absence of a dermal absorption study, 100%
dermal absorption is assumed.
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Handler (Mixer/Loader/Applicator) Exposure Scenarios

EPA has determined that there is an exposure potential for mixers, loaders, applicators, or other
handlers during usual use-patterns associated with dichlobenil. Handler exposure scenarios are as
follows:

# Homeowner application of the two percent G via bdly grinder, self-contained shaker can, and
other similar hand-held equipment.

# Application of the four percent G via tractor-drawn or -mounted, rotary or drop-type
spreaders, and backpack granular applicators.

# Application of the 50 percent WP as a prepaving treatment via groundboom equipment.

# Application of the 50 percent WP (enclosed in water soluble packets) through foam-
generating equipment to sewer systems.

The Agency does not have data generated by monitoring mixer/loader/applicator (M/L/A) exposure
to dichlobenil; therefore, surrogate data from the Pesticide Handlers Exposure Database (PHED) will
be used for this exposure assessment. The occupational exposure assessment will be performed for
the short-term (1 - 7 days) scenario only. Available information indicate that exposure based on
sewer use can be considered an intermediate scenario. Dichlobenil is routinely applied by sewer
maintenance personnel throughout the root growing season. However, there are no data to perform
an assessment. Once, the Agency receives exposure data for the sewer use scenario, then an
intermediate term assessment will be performed. For al other scenarios, the annual usage data
avallable to the Agency does not seem to support either an intermediate-term or a chronic exposure
scenario. If, in the future, the annual usage data confirm that an intermediate-term (or chronic
scenario) exists, then another exposure assessment for an intermediate term scenario will be
performed. See Table 3 for exposure values and assumptions.
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Table 3. Exposure Valuesfor Handlers Using Dichlobenil

Combined Daily
Dermal and
Clothing Parameters Dermal Inhalation Application Daily Amt. Daily Dermal Daily Inhalation
Exposure Scenario Exposure Exposure Rate Treated Exposure Inhalation Exposure
(mg/lb ai) (mg/lb ai) (Ibai/cycle) (mg/kg/day) Exposure (mg/kg/day)
(mg/kg/day)
Mixer/Loader Exposure
Wettable Powder-Open Bag/Box (Sewer Treatment) Long-deeved shirt, long pants, | 0.1737 0.0037 10Ibai - 0.029 0.0006 0.03
gloves
Wettable Powder-Water Soluble Packet (Sewer Long-deeved shirt, long pants, | 0.01 - 10Ibai - 0.0016 - 0.002
Treatment) gloves
Wettable Powders-Open Bag (Asphalt Treatment) Long-deeved shirt, long pants, | 0.1737 0.0037 10-121bai/A 5acres 0.145-0.174 0.003 - 0.004 0.15-0.18
gloves
Granular Formulations - (Asphalt Treatment) Long-deeved shirt, long pants, | 0.0063 0.0017 10-12Ibai/A 5acres 0.0053 - 0.0014 - 0.007 - 0.008
gloves 0.0063 0.0017
Granular Formulations - (Agricultural Treatments) Long-deeved shirt, long pants, | 0.0063 0.0017 4-61ba/A 30 acres 0.0126 - 0.0034 - 0.016 - 0.024
gloves 0.0189 0.0051
Granular Formulations - (Shelterbelt, Woody Long-deeved shirt, long pants, | 0.0063 0.0017 4-8lba/A 30 acres 0.0126 - 0.0034 - 0.016 - 0.032
Ornamental Treatments) gloves 0.0252 0.0068
Granular Formulations - (Ornamental Linerstock Long-deeved shirt, long pants, | 0.0063 0.0017 10-20Ib ai/A 5acres 0.0525-0.105 | 0.0014 - 0.054 - 0.108
Treatments for Nutsedge Control) gloves 0.0028
Granular Formulations - (Industrial, Non-Crop, Long-deeved shirt, long pants, | 0.0063 0.0017 12-201bai/A 30 acres 0.0378-0.063 | 0.01-0.017 0.048 - 0.08
Rights of Way Treatments) gloves
Granular Formulations (Aerial Application) Long-deeved shirt, long pants, | 0.0063 0.0017 14-21bal/A 100 acres 0.0147 - 0.021 | 0.004 - 0.006 0.019 - 0.027
gloves
Applicator Exposure
Aeria Application (Granular Formulation) - Long-deeved shirt, long pants, | 0.009 - 1.4-21bal/A 100 acres 0.021 - 0.03 - 0.021 - 0.03
Dichondra no gloves
Groundboom Application, Open Cab (Asphalt) Long-deeved shirt, long pants, | 0.017 - 10-121bai/A 5acres 0.0142 -0.017 - 0.014 - 0.017
no gloves
Tractor-Drawn or-Mounted Granular Spreader Long-deeved shirt, long pants, | 0.013 0.0012 4-61ba/A 30 acres 0.026 - 0.039 0.0024 - 0.028 - 0.043
(Agricultural Treatments) no gloves 0.0036
Tractor-Drawn or-Mounted Granular Spreader Long-deeved shirt, long pants, | 0.013 0.0012 4-8lba/A 30 acres 0.026 - 0.052 0.0024 - 0.028 - 0.057
(Shelterbelt, Woody Ornamental Treatments) no gloves 0.0048
Tractor-Drawn or-Mounted Granular Spreader Long-deeved shirt, long pants, | 0.013 0.0012 10-20Ib ai/A 5acres 0.011 - 0.022 0.001 - 0.002 0.012 - 0.024

(Ornamental Linerstock Treatments for Nutsedge
Control)

no gloves
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Combined Daily

Dermal and
Clothing Parameters Dermal Inhalation Application Daily Amt. Daily Dermal Daily Inhalation
Exposure Scenario Exposure Exposure Rate Treated Exposure Inhalation Exposure
(mg/lb ai) (mg/lb ai) (Ibai/cycle) (mg/kg/day) Exposure (mg/kg/day)
(mg/kg/day)
Tractor-Drawn or-Mounted Granular Spreader Long-deeved shirt, long pants, | 0.013 0.0012 12-201bai/A 30 acres 0.078-0.13 0.0072 - 0.012 | 0.085-0.142
(Industrial, Non-Crop, Rights of Way Treatments) no gloves
Tractor-Drawn or-Mounted Granular Spreader Long-deeved shirt, long pants, | 0.013 0.0012 1.4-21bal/A 30 acres 0.0091 - 0.013 | 0.0008 - 0.01-0.014
(Dichondra) no gloves 0.0012
Sewer Treatment Using Foam Generating Equipment | Long-deeved shirt, long pants, | no data no data 10Ibai 10 Ib ai/day - - -
gloves
Mixer/L oader/Applicator
Homeowner Shaker-Container (Using aHand Total deposition (assumes no 715 0.468 0.0009 Ib @ai/10 | Entire 0.032 0.0002 0.032
Dispersal of Granular Bait Surrogate) protection from clothing) 9 ft contents of
the container
(0.025 |b ai)
Homeowner Total deposition (assumes no 211 0.0618 0.0009 Ib ai/10 | 1000 sq ft 0.32 0.0001 0.32
Belly Grinder, Granular Spreader protection from clothing) s ft (0.09 Ib ai)
Commercial Long-deeved shirt, long pants, | 12.9 0.0618 0.0009 Ib ai/10 | 10000 sq ft 0.194 0.001 0.195
Belly Grinder, Granular Spreader no gloves s ft (0.91b ai)
Commercia Granular Backpack Applicator No Data - - - - - - -
(Landscape Treatment)
Homeowner Sewer Treatment - Toilet Bowl Method, | Tota deposition (assumes no 15.8 0.037 0.011lbai for | 0.011lbai 0.0029 - 0.003
Open bag/jar (from the open-bag wettable powder protection from clothing) a4" sewer pipe | per day

M/L surrogate)

Since the toxicological endpoint isfrom a developmental study the default body weight for awoman (60 kg) was used.

The daily exposure is calculated using the following formula

Daily exposure (mg ai/kg bw/day) = unit exp. (mg ai/lb ai handled) x Ib ai/A x daily acres treated
body weight (60 kg)
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Post-Application Exposures

There are no data available to address post-application exposure for persons reentering areas treated
with dichlobenil.

Occupational Post-Application Exposures

The potentia for dermd exposure following applications of dichlobenil gppearsto be limited. Many
agricultura and horticultura applications are made to the soil early in the season and may be followed
by shdlow incorporation or irrigation. Therefore, workers would not ordinarily be in direct contact
with dichlobenil, unless their task involved activities in which the surface of the soil was disturbed.
For agricultural and horticultural situations, applications are usually made to established plants or
transplants established for at least four weeks in orchards or groves thus, limiting the potential for
worker activities requiring substantial contact with treated soil. The granular formulation is not likely
to leave a significant deposit on foliage surfaces and use-directions indicate that deposit on foliar
surfacesisto be avoided. In addition, applications are also made when temperatures are below 70°
F, before weed seeds are germinating, and when harvesting and other usual hand-labor tasks are less
likely. For raspberries and blackberries applications are prohibited during shoot emergence, atime
when some postapplication tasks may take place.

However, the Agency has concerns about potential post-application dermal exposures in the
following stuations: (1) usesin dichondra-producing establishments which could involve substantial
contact with the soil subsurface, and (2) usesin nursery settings just prior to placement of ornamental
stock in liners. In nursery settings, workers are likely to place ornamenta stock in liners on the
treated area soon after application is complete.

There is concern about post-application inhalation exposures for various horticultural and nursery
uses based on dichlobenil's moderate vapor pressure and the uncertainties of whether the various use-
scenarios should be considered to be short-term or intermediate-term. These concerns are for the
horticultura uses. For enclosed or confined horticultural uses, if dichlobenil is not soil-incorporated
the possibility for vaporization and resulting build-up of vapors exists.

Residential Post-Application Exposures
Homeowners may be engaged in hand-weeding or hand-mulching in treated areas which could involve
substantial contact with the soil subsurface.
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3. Risk Assessment
a. Acute Dietary
@ Dichlobenil

The NOEL of 45 mg/kg/day from rabbit developmental study is used to assess acute dietary risk of
dichlobenil.

) Food
Residues of dichlobenil are not found on food. Therefore, arisk assessment is not needed.

(b) Water
Since the NOEL for dichlobenil is taken from a developmental toxicity study the subpopulation of
interest for this risk assessment will be pregnant females (age 13+). As discussed earlier, a
concentration of 380 ppb dichlobenil was used as estimated by GENEEC.
Exposure for this subpopulation is calculated using the following formula:

Exposure (mg/kg/day)= (ppb in water consumed) (10°°) (upper 95 percentile drinking water intake)

The 10 conversion factor is necessary to achieve the final units of mg/kg/day and is derived as
follows:

(L) (ml H,0) (mQ)
(10° ml) (g H,0) (10° pg)

The upper percentile drinking water intake estimates were derived from USDA's 1977-1978
nationwide Food Consumption Survey.

A MOE (Margin of Exposure) approach is used for estimating acute dietary risk. The MOE isa
measure of how closely the estimated high end exposure comesto the NOEL. The MOE is calculated

by:
MOE = NOEL /exposure
MOE = 45/0.015= 3000 (rounded to 2 significant figures.)
The estimated MOE grestly exceeds 100, which isthe level of concern when the NOEL is taken from

an animal study. Thus, this screening assessment raises no concerns for acute dietary risk from
consumption of surface water-derived drinking water containing residues of dichlobenil.
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I, the dichlobenil were to be incorporated, then GENEEC modeling indicated that the surface water
concentration would decrease to 190 ppb. Thus, the MOE would be even larger.

(2) BAM

There was no toxicological endpoint of concern from acute exposure to BAM. Therefore, an acute
dietary risk assessment is not needed.

Even though data are not currently available to determine levels of dichlobenil in ground water,
concentrations could be 30 times higher than the 380 ppb level derived using GENEEC for surface
water and till have an adequate MOE 100. The Agency does not believe that levels in ground water
will be of that magnitude.
b. Chronic Dietary
(D) Dichlobenil

The RfD for dichlobenil is based on aNOEL of 1.25 mg/kg/day from a 2-year dog feeding study with
a 100-fold safety factor applied.

) Food
Residues of dichlobenil are not found on food. Therefore, arisk assessment is not needed.
(b) Water

Using the 56-day surface concentration of 27 ppb estimated by GENEEC, exposure for the general
population is calculated using the formula:

Exposure (mg/kg/day)= (ppb in water consumed) (10°°) (upper 95 percentile drinking water intake)
Exposure